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LEARNING DATA CREATION METHOD , before the event and included in one item of event data of the 
LEARNING METHOD , RISK PREDICTION items of event data acquired ; presenting one item of non 
METHOD , LEARNING DATA CREATION event data of the items of non - event data acquired , as second 
DEVICE , LEARNING DEVICE , RISK data ; receiving a judgment result as to whether the first data 

PREDICTION DEVICE , AND RECORDING 5 and the second data are similar ; and storing the event data 
MEDIUM and the non - event data in a storage device to create the 

learning data , wherein in the storing : ( a ) the event data is 
CROSS REFERENCE TO RELATED stored as the positive data ; ( b ) the non - event data is stored 

APPLICATION as the positive data if the judgment result received indicates 
10 that the first data and the second data are similar ; and ( c ) the 

This application claims the benefit of priority of Japanese non - event data is stored as the negative data if the judgment 
Patent Application Number 2018-067882 filed on Mar. 30 , result received indicates that the first data and the second 
2018 , the entire content of which is hereby incorporated by data are not similar . 
reference . It should be noted that the generic or specific aspects may 

15 be implemented as a system , an apparatus , an integrated 
BACKGROUND circuit , a computer program , or a computer - readable record 

ing medium such as a CD - ROM , and may be implemented 
1. Technical Field by any combination of a system , an apparatus , an integrated 

circuit , a computer program , or a computer - readable record 
The present disclosure relates to a learning data creation 20 ing medium . 

method , learning method , risk prediction method , leaning The learning data creation method of the present disclo 
data creation device , learning device , risk prediction device , sure can appropriately predict risk events including an 
and recording medium . accident or incident that will occur in the future . 

2. Description of the Related Art 25 BRIEF DESCRIPTION OF DRAWINGS 

Driving support technology for automobiles and self These and other objects , advantages and features of the 
driving technology are being developed . These technologies disclosure will become apparent from the following descrip 
require techniques that photograph surroundings of a vehicle tion thereof taken in conjunction with the accompanying 
with an onboard camera , recognize an object around the 30 drawings that illustrate a specific embodiment of the present 
vehicle , and detect a moving body which may be an obstacle disclosure . 
to travel of the vehicle . In order to recognize an object FIG . 1 is a diagram illustrating a configuration of a risk 
around the vehicle , machine learning ( also simply referred to prediction system in an embodime 
as learning ) can be used . FIG . 2 is a block diagram illustrating a functional con 

Japanese Unexamined Patent Application Publication No. 35 figuration of the risk prediction system in the embodiment ; 
2017-138694 discloses a technique that records or extracts a FIG . 3 is an explanatory diagram illustrating a first 
trouble video or the like from a video captured with an example of images stored in an image data storage in the 
onboard camera based on features of a trouble video ( also embodiment ; 
referred to as an accident video ) or a video of when there FIG . 4 is an explanatory diagram illustrating a second 
was a possibility of leading to a trouble although it did not 40 example of images stored in the image data storage in the 
lead to a trouble as a result ( also referred to as an incident embodiment ; 
video , and also generally referred to as a close call video or FIG . 5 is a first explanatory diagram of annotation pro 
near miss video ) . vision by an annotation provider in the embodiment ; 

FIG . 6 is a first explanatory diagram of images presented 
SUMMARY 45 at a time of the annotation provision by the annotation 

provider in the embodiment ; 
However , the technique disclosed in Japanese Unexam FIG . 7 is a second explanatory diagram of the annotation 

ined Patent Application Publication No. 2017-138694 dis provision by the annotation provider in the embodiment ; 
tinguishes a trouble video or the like based on features of an FIG . 8 is a third explanatory diagram of the annotation 
accident video or incident video . Therefore , there is a 50 provision by the annotation provider in the embodiment ; 
problem that it is impossible to predict risk events including FIG . 9 is a second explanatory diagram of images pre 
an accident or incident that will occur in the future before the sented at a time of the annotation provision by the annotation 
accident or incident occurs . provider in the embodiment ; 

Therefore , the present disclosure provides a learning data FIG . 10 is a block diagram illustrating a functional 
creation method or the like for appropriately predicting risk 55 configuration of a vehicle in the embodiment ; 
events including an accident or incident that will occur in the FIG . 11 is a flowchart illustrating classification processing 
future . of still image data or moving image data in the embodiment ; 
A learning data creation method according to an aspect of FIG . 12 is a flowchart illustrating generation processing 

the present disclosure is a learning data creation method for of learning data in the embodiment ; 
creating , by a computer , learning data for risk prediction 60 FIG . 13 is a flowchart illustrating processing of onboard 
including positive data and negative data , and includes : equipment in the embodiment ; 
acquiring one of items of still image data and items of FIG . 14 is a flowchart illustrating a learning method 
moving image data as items of event data in each of which according to a variation of the embodiment ; 
an event that is one of an accident and an incident appears FIG . 15 is a block diagram illustrating a learning device 
and items of non - event data in each of which no event 65 according to the embodiment ; 
appears ; presenting first data which is one of still image data FIG . 16 is a flowchart illustrating a risk prediction method 
and moving image data that is of a predetermined time according to the variation of the embodiment ; and 
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FIG . 17 is a block diagram illustrating a risk prediction According to the above aspect , by creating the learning 
device according to the variation of the embodiment . data using the moving image data as the event data and the 

non - event data , it is possible to more accurately learn 
DETAILED DESCRIPTION OF THE features of the event data and features of the non - event data . 

EMBODIMENT 5 As a result , it is possible to appropriately predict risk events 
including an accident or incident that will occur in the 

A learning data creation method according to an aspect of future . 
the present disclosure is a learning data creation method for For example , the first data may be moving image data . 
creating , by a computer , learning data for risk prediction According to the above aspect , by using the moving 
including positive data and negative data , and includes : 10 image data as the first data , it is possible to more accurately 
acquiring one of items of still image data and items of make a similarity judgment with second data which is the 
moving image data as items of event data in each of which non - event data . As a result , it is possible to appropriately 
an event that is one of an accident and an incident appears predict risk events including an accident or incident that will 

occur in the future . and items of non - event data in each of which no event For example , in the receiving , a judgment result as to appears ; presenting first data which is one of still image data whether an event actually appears in the event data may be and moving image data that is of a predetermined time further received ; and in the storing , the event data may be before the event and included in one item of event data of the stored as the negative data if the judgment result received items of event data acquired ; presenting one item of non indicates that no event actually appears in the event data . 
event data of the items of non - event data acquired , as second According to the above aspect , the event data in which it 
data ; receiving a judgment result as to whether the first data is determined that no event actually appears is learned as the 
and the second data are similar ; and storing the event data negative data . This can make the recognition model more 
and the non - event data in a storage device to create the appropriate , and as a result , it is possible to appropriately 
learning data , wherein in the storing : ( a ) the event data is predict risk events including an accident or incident that will 
stored as the positive data ; ( b ) the non - event data is stored 25 occur in the future . 
as the positive data if the judgment result received indicates For example , in the receiving , a judgment result by image 
that the first data and the second data are similar ; and ( c ) the recognition processing as to whether the first data and the 
non - event data is stored as the negative data if the judgment second data are similar may be received . 
result received indicates that the first data and the second According to the above aspect , the similarity judgment 
data are not similar . 30 between a first image and a second image is automatically 

According to the above aspect , the data similar to the made by image recognition processing . This can make the 
event data of the non - event data is used for learning as similarity judgment in accordance with certain standards 
positive data . In the related art , because non - event data is without manual intervention . As a result , it is possible to 
uniformly used for learning as negative data , data similar to appropriately predict risk events including an accident or 
event data of non - event data is used for learning as negative 35 incident that will occur in the future . 
data . In that case , if one of the event data and the non - event For example , the image recognition processing may 
data that are similar to each other is learned as positive data , include processing of recognizing at least one of a total 
and the other is learned as the negative data , a recognition number , a positional relationship , and an optical flow of 
model generated by learning may become inappropriate . moving bodies appearing in an image shown by the first data 
Therefore , when the event data and the non - event data are 40 and the second data . 
similar to each other , by learning both as the positive data , According to the above aspect , by recognizing the num 
it is possible to avoid the recognition model becoming ber , the positional relationship , or the optical flow of moving 
inappropriate , and obtain the appropriate recognition model . bodies as image recognition processing , it is possible to 
According to a learning data creation method according to appropriately predict risk events such as an accident or 
one aspect of the present disclosure , by learning based on the 45 incident that will occur in the future based on more specific 
learning data created in this way , it is possible to appropri recognition processing . 
ately predict risk events including an accident or incident For example , the learning data creation method may 
that will occur in the future . further include classifying each item of one of the items of 

For example , the predetermined time may be determined still image data and the items of moving image data gener 
based on a reaction time which is a time from when a driver 50 ated by photographing with an onboard sensor installed on 
of a vehicle recognizes a danger to when the driver takes a vehicle into one of event data and non - event data to 
braking measures for the vehicle . acquire the items of event data and the items of non - event 

According to the above aspect , by using the reaction time data , wherein in the classifying , if one of an event in which 
as the predetermined time , it is possible to appropriately a body collides with the vehicle and an event in which a 
predict risk events including an accident or incident that will 55 body suddenly comes close is recognized by image recog 
occur in the future more easily . nition processing when one item of one of the still image 

For example , the predetermined time may be determined data and the moving image data is captured by the onboard 
further based on a processing time of a risk prevention sensor , the one item of the one of the still image data and the 
device that performs processing of the risk prediction . moving image data may be classified into event data . 

According to the above aspect , by using the reaction time 60 According to the above aspect , it is possible to obtain the 
and the processing time of the risk prediction device as the event data and the non - event data by classifying images 
predetermined time , it is possible to appropriately predict obtained by the onboard sensor , and further classifying the 
risk events including an accident or incident that will occur event data based on collision of a body ( for example , another 
in the future more easily . vehicle , a person , etc. ) with the vehicle or a body suddenly 

For example , each of the items of event data may be 65 coming close . By more easily classifying the still image data 
moving image data , and each of the items of non - event data or the moving image data obtained by the onboard sensor 
may be moving image data . into the event data in this way , as a result , it is possible to 
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appropriately predict risk events including an accident or of the vehicle appears , out of the wide - angle still image data 
incident that will occur in the future . and the wide - angle moving image data , may be classified 

For example , in the classifying , if one of an event in into event data . 
which sudden braking is applied in the vehicle and an event According to the above aspect , the still image data or the 
in which sudden steering is performed in the vehicle is 5 moving image data including an opposite direction from a 
determined from acceleration data of the vehicle when the direction of sudden steering included in the wide - angle still 
one item of the one of the still image data and the moving image data or moving image data is classified into the event 
image data is captured by the onboard sensor , the one item data . When sudden steering is performed , there is a possi 
of the one of the still image data and the moving image data bility that some object or the like may exist in the direction 
may be classified into event data . opposite from the direction of steering . Therefore , by learn 

According to the above aspect , the event data can be ing the direction of the object as the event data , it is possible 
classified based on sudden braking or sudden steering in the to appropriately learn and predict a risk event . 
vehicle . By more easily classifying the still image data or the For example , in the classifying , a horizontal size of one of 
moving image data obtained by the onboard sensor into the the still image data and the moving image data classified into 
event data in this way , as a result , it is possible to appro the event data out of the wide - angle still image data and the 
priately predict risk events including an accident or incident wide - angle moving image data may be determined based on 
that will occur in the future . speed of the vehicle when the one image is captured . 

For example , in the classifying , when the vehicle receives According to the above aspect , a horizontal width of an 
a danger signal by inter - vehicle communication even if one 20 image to be made into the event data can be adjusted in 
of an event in which sudden braking is applied in the vehicle accordance with a width of a driver's field of view which 
and an event in which sudden steering is performed in the varies according to speed of the vehicle . Therefore , it is 
vehicle is determined , the one item of the one of the still possible to appropriately learn and predict a risk event by 
image data and the moving image data may be classified into using the still image data or the moving image data of which 
non - event data . 25 width changes based on a change in the width of the field of 

According to the above aspect , an image is classified into view of the driver in the vehicle as the event data . 
the non - event data if the danger signal is received by the For example , in the classifying , a horizontal size of one of 
inter - vehicle communication . This is for excluding still the still image data and the moving image data classified into 
image data or moving image data from a learning object the event data out of the wide - angle still image data and the 
because there is a possibility of being unable to obtain 30 wide - angle moving image data may be smaller as speed of 
information on risk prediction from the still image data or the vehicle when the one image is captured is higher . 
moving image data , if the danger signal is received by the According to the above aspect , the horizontal width of an 
inter - vehicle communication , even if sudden braking is image to be made into the event data can be adjusted in 
applied or sudden steering is performed in the vehicle . accordance with the width of the driver's field of view which 

For example , the one item of the one of the still image 35 varies according to speed of the vehicle . It is because , 
data and the moving image data may be one of wide - angle generally , if speed of the vehicle is high , the field of view of 
still image data and wide - angle moving image data in which the driver in the vehicle becomes narrower , and an event is 
a view ahead of the vehicle appears , and in the classifying , included in the narrowed field of view . Therefore , in con 
if it is determined from acceleration data of the vehicle that sideration of a fact that the field of view of the driver in the 
sudden braking is applied in the vehicle when the one of the 40 vehicle becomes narrower as speed of the vehicle is higher , 
wide - angle still image data and the wide - angle moving it is possible to appropriately learn and predict a risk event 
image data which is the one item of the one of the still image by using the still image data or the moving image data of 
data and the moving image data is captured by the onboard which horizontal width changes as the event data . 
sensor , one of still image data and moving image data in For example , in the presenting of the second data , the one 
which the view ahead of the vehicle appears , out of the 45 item of non - event data may be preselected based on image 
wide - angle still image data and the wide - angle moving recognition processing from the items of non - event data 
image data , may be classified into event data . acquired to present the one item of non - event data selected . 

According to the above aspect , when sudden braking in According to the above aspect , it is possible to select an 
the vehicle is applied , the still image data or the moving appropriate second image to be presented to the user based 
image data including a travel direction of the vehicle 50 on image recognition processing . This allows the user to 
included in the wide - angle still image data or moving image make the similarity judgment between the first image and 
data is classified into the event data . When sudden braking the second image more appropriately , and makes it possible 
is applied , there is a possibility that some object or the like to appropriately predict risk events including an accident or 
may exist in the travel direction of the vehicle . Therefore , by incident that will occur in the future . 
learning the direction of the object as the event data , it is 55 Furthermore , a learning method according to an aspect of 
possible to appropriately learn and predict a risk event . the present disclosure is a learning method for risk predic 

For example , the one item of the one of the still image tion by a risk prediction device , and includes : acquiring 
data and the moving image data may be one of wide - angle learning data created according to the above - described 
still image data and wide - angle moving image data in which learning data creation method ; and learning features of the 
a view ahead of the vehicle appears , and in the classifying , 60 positive data and the negative data included in the learning 
if it is determined from acceleration data of the vehicle that data based on the learning data acquired , to construct a 
sudden steering to one of left and right of the vehicle is recognition model . 
performed when the wide - angle still image data and the According to the above aspect , it is possible to appropri 
wide - angle moving image data which is the one item of the ately construct the recognition model by using the learning 
one of the still image data and the moving image data is 65 data created according to the learning data creation method , 
captured by the onboard sensor , one of still image data and and appropriately predict risk events including an accident 
moving image data in which the other of the left and right or incident that will occur in the future . 
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Furthermore , a risk prediction method according to an thereon for causing the computer to execute the above 
aspect of the present disclosure includes : acquiring one of described learning data creation method . 
still image data and moving image data captured by an The above aspect can achieve the same effect as the 
onboard sensor installed on a vehicle ; and outputting pre learning method . 
diction information on occurrence of an event after time 5 Furthermore , a recording medium according to an aspect 
when the one of the still image data and the moving image of the present disclosure is a non - transitory computer data is captured , the prediction information being output by readable recording medium having a computer program entering the one of the still image data and the moving image recorded thereon for causing the computer to execute the data acquired as input data into the recognition model above - described learning method . constructed according to the above - described learning 10 The above aspect can achieve the same effect as the method . 

According to the above aspect , by using the constructed learning data creation method . 
Furthermore , a recording medium according to an aspect recognition model , it is possible to appropriately predict risk 

events including an accident or incident that will occur in the of the present disclosure is a non - transitory computer 
future . readable recording medium having a computer program 

Furthermore , a learning data creation device according to recorded thereon for causing the computer to execute the 
an aspect of the present disclosure is a learning data creation above - described risk prediction method . 
device for creating , by a computer , learning data for risk The above aspect can achieve the same effect as the risk 
prediction including positive data and negative data , and prediction method . 
includes : a learning data acquirer that acquires one of items 20 It should be noted that these general or specific aspects 
of still image data and items moving image data as items of may be implemented as a system , an apparatus , an integrated 
event data in each of which an event that is one of an circuit , a computer program , or a computer - readable record 
accident and an incident appears and items of non - event data ing medium such as a CD - ROM , and may be implemented 
in each of which no event appears ; and an annotation by any combination of a system , an apparatus , an integrated 
provider that presents first data that is one of still image data 25 circuit , a computer program , or a computer - readable record 
and moving image data that is of a predetermined time ing medium . 
before an event and included in one item of event data of the Hereinafter , specific description of exemplary embodi 
items of event data acquired , presents one item of non - event ments will be carried out with reference to the drawings . 
data of the items of non - event data acquired , as second data , The numerical values , shapes , materials , structural com 
receives a judgment result as to whether the first data and the 30 ponents , the arrangement and connection of the structural 
second data are similar , and stores the first data and the components , steps , the processing order of the steps , etc. 
second data in a storage device to create the learning data , shown in the following exemplary embodiments are mere 
wherein the annotation provider , during the storing , ( a ) examples , and are not intended to limit the scope of the 
stores the event data as the positive data , ( b ) stores the present invention . Furthermore , among the structural com 
non - event data as the positive data if the judgment result 35 ponents in the following exemplary embodiments , compo 
received indicates that the first data and the second data are nents not recited in any one of the independent claims which 
similar , and ( c ) stores the non - event data as the negative data indicate the broadest concepts of the present invention are 
if the judgment result received indicates that the first data described as optional structural components . 
and the second data are not similar . 

The above aspect can achieve the same effect as the 40 Embodiment 
learning data creation method . 

Furthermore , a learning device according to an aspect of In this embodiment , description will be made on a learn 
the present disclosure is a learning device for risk prediction ing data creation method , learning method , risk prediction 
by a risk prediction device , and includes ; a learning data method , and the like that can appropriately predict risk 
acquirer that acquires learning data created by the above- 45 events including an accident or incident that will occur in the 
described learning data creation device ; and a learner that future . 
learns features of each of the positive data and the negative FIG . 1 is a block diagram illustrating a configuration of 
data included in the learning data by using the learning data risk prediction system 1 in the embodiment . FIG . 2 is a block 
acquired , to construct a recognition model . diagram illustrating a functional configuration of risk pre 

The above aspect can achieve the same effect as the 50 diction system 1 in the embodiment . 
learning method . Risk prediction system 1 in the embodiment is a system 

Furthermore , a risk prediction device according to an that predicts whether an event that is a risk event such as an 
aspect of the present disclosure includes : a photographic accident or incident will occur to vehicle 11 in the future . 
image acquirer that acquires one of still image data and Here , “ future ” means , for example , future within about 10 
moving image data captured by an onboard sensor installed 55 seconds to 20 seconds , but not limited to this time . 
on a vehicle ; and a recognizer that outputs prediction As shown in FIGS . 1 and 2 , risk prediction system 1 
information on occurrence of an event after time when the includes vehicle 11 , server 12 , and terminal 13 , and they are 
one of the still image data and the moving image data is connected with each other via network N such as the 
captured , the prediction information being output by enter Internet . 
ing the one of the still image data and the moving image data 60 Onboard equipment of vehicle 11 includes a camera , and 
acquired , as input data , into the recognition model con generates an image taken with the camera . Then , the 
structed by the above - described learning device . onboard equipment predicts whether an event will occur in 
The above aspect can achieve the same effect as the risk the future , that is , makes a risk prediction , based on the 

prediction method . image . The risk prediction by the onboard equipment is 
Furthermore , a recording medium according to an aspect 65 made based on recognition using a recognition model . The 

of the present disclosure is non - transitory computer - readable recognition model used for recognition is acquired from 
recording medium having a computer program recorded server 12 via network N. 
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Server 12 constructs the recognition model by using items data , or information obtained by another onboard sensor ( for 
of the still image data or moving image data for learning example , an acceleration sensor ) provided on the vehicle . 
( also simply referred to as still image data or moving image For example , in the above - described classifying , if one of 
data ) . Server 12 acquires and stores the items of the still an event in which a body collides with the vehicle and an 
image data or moving image data . Learning images acquired 5 event in which a body suddenly comes close is recognized 
by server 12 are images taken with the camera of vehicle 11 by image recognition processing when one item of one of the 
or a vehicle other than vehicle 11. Server 12 receives the still still image data and the moving image data is captured by the 
image data or moving image data obtained in this way via onboard sensor , the one item of the one of the still image 
network N. data and the moving image data may be classified into event 

Server 12 then uses the still image data or moving image data . 
data transmitted like this , learns whether an event will occur For example , in the above - described classifying , if one of 
in the future based on a photographing object appearing in an event in which sudden braking is applied in the vehicle 
the still image data or moving image data , and thereby and an event in which sudden steering is performed in the 
constructs the recognition model . Then , server 12 transmits vehicle is determined from acceleration data of the vehicle 
the constructed recognition model to vehicle 11 via network when the one item of the one of the still image data and the 
N. moving image data is captured by the onboard sensor , the 

Terminal 13 is a terminal that , for server 12 to construct one item of the one of the still image data and the moving 
the recognition model , presents the still image data or image data may be classified into event data . 
moving image data to a user and accepts an input of a result 20 For example , in the above - described classifying , when the 
such as a similarity judgment by the user of the presented vehicle receives a danger signal by inter - vehicle communi 
still image data or moving image data . Terminal 13 includes cation even if one of an event in which sudden braking is 
display device 131 that presents the learning image or the applied in the vehicle and event in which sudden steering 
like to the user and input device 132 that accepts the input is performed in the vehicle is determined , the one item of the 
such as the result of the similarity judgment of the learning 25 one of the still image data and the moving image data may 
image from the user . Display device 131 is a liquid crystal be classified into non - event data . Here , a danger signal is , for 
display or an organic EL ( electroluminescence ) display . example , a signal for notifying a danger of vehicular colli 
Input device 132 is a keyboard , mouse , touch panel , or the sion that is received from a vehicle located in the vicinity of like . the vehicle . 

The functional configuration of server 12 will be 30 For example , in the above - described classifying , in the described in detail with reference to FIG . 2 . case where the one item of the one of the still image data and As shown in FIG . 2 , server 12 includes learning data 
acquirer 120 , learner 127 , model storage 128 , and controller the moving image data is one of wide - angle still image data 
129. Learning data acquirer 120 includes image data storage and wide - angle moving image data in which a view ahead of 
121 , annotation provider 122 , and learning data storage 123. 35 the vehicle appears , if it is determined from acceleration data 
Server 12 or learning data acquirer 120 corresponds to a of the vehicle that sudden braking is applied in the vehicle 
learning data creation device for creating learning data for when the one of the wide - angle still image data and the 
the risk prediction including positive data and negative data wide - angle moving image data which is the one item of the 
by a computer . one of the still image data and the moving image data is 

Learning data acquirer 120 acquires the learning data used 40 captured by the onboard sensor , one of still image data and 
for learning of the risk prediction . Learning data acquirer moving image data in which the view ahead of the vehicle 
120 acquires , for example , the moving image data having a appears , out of the wide - angle still image data and the 
predetermined time length as the still image data or moving wide - angle moving image data , may be classified into event 
image data . The predetermined time length is , for example , data . 
20 seconds . For example , in the above - described classifying , in the 

Learning data acquirer 120 acquires the items of the still case where the one item of the one of the still image data and 
image data or moving image data as the items of the event the moving image data is one of wide - angle still image data 
data which are the items of the still image data or moving and wide - angle moving image data in which a view ahead of 
image data in each item of which an event that is an accident the vehicle appears , if it is determined from acceleration data 
or incident appears , and as items of non - event data which are 50 of the vehicle that sudden steering to one of left and right of 
the items of the still image data or moving image data in the vehicle is performed when the wide - angle still image 
each item of which no event appears . Furthermore , the items data and the wide - angle moving image data which is the one 
of the event data may be the moving image data . Also , the item of the one of the still image data and the moving image 
items of the non - event data may be the moving image data . data is captured by the onboard sensor , one of still image 

The items of the event data and the items of the non - event 55 data and moving image data in which the other of the left and 
data acquired by learning data acquirer 120 are generated , right of the vehicle appears , out of the wide - angle still image 
for example , by repeating multiple times a process of data and the wide - angle moving image data , may be clas 
classifying one item of the still image data or moving image sified into event data . 
data into the event data or non - event data , wherein the one For example , in the above - described classifying , a hori 
item of the still image data or moving image data is 60 zontal size of one of the still image data and the moving 
generated by photographing with an onboard sensor ( for image data classified into the event data out of the wide 
example , the camera ) provided on the vehicle . The classi angle still image data and the wide - angle moving image data 
fying is performed by , for example , an image processing may be determined based on speed of the vehicle when the 
device provided on the vehicle . In this case , when the one image is captured . 
onboard sensor generates the still image data or moving 65 For example , in the above - described classifying , a hori 
image data by photographing , the image processing device zontal size of one of the still image data and the moving 
classifies it based on the still image data or moving image image data classified into the event data out of the wide 

45 



US 10,817,751 B2 
11 12 

angle still image data and the wide - angle moving image data The image recognition processing includes recognizing one 
may be smaller as speed of the vehicle when the one image or more of the number , positional relationship , and optical 
is captured is higher . flow of moving bodies appearing in the images shown by the 

Image data storage 121 is a recording medium , such as a first data and second data , and selecting the second data 
random access memory ( RAM ) or hard disk , for recording 5 similar to the first data presented to the user by terminal 13 , 
data . In image data storage 121 , the items of the event data for example , together with the one item of the non - event 
and the items of the non - event data are stored as learning data intended to be selected . 
images by learning data acquirer 120. Furthermore , the The predetermined time may be determined based on a 
learning images stored in image data storage 121 are read reaction time , a time from recognition of a danger by the 
out by annotation provider 122 . 10 driver of the vehicle until a braking action of the vehicle is 

Annotation provider 122 provides the still image data or taken . In addition , the predetermined time may be deter 
moving image data with annotation and stores it in learning mined further based on a processing time of a risk prediction 
data storage 123. The annotation is information indicating device that performs processing of the risk prediction . 
whether the still image data or moving image data is handled The first data may be the moving image data . 
either as the still image data or moving image data in which 15 Learning data storage 123 is a recording medium , such as 
an event appears or as the still image data or moving image RAM or a hard disk , for recording data . Learning data 
data in which no event appears . Annotation provider 122 storage 123 stores the still image data or moving image data 
provides the event data with the annotation of the positive with the annotation provided , in other words , the positive 
data and the non - event data with the annotation of the data and negative data as the learning data . 
negative data as a general rule . Furthermore , annotation 20 Learner 127 learns the risk prediction using the learning 
provider 122 provides data determined to be similar to the data . That is , learner 127 learns features of the positive data 
event data of the non - event data with the annotation of the and negative data of the learning data stored in learning data 
positive data . storage 123 , and thereby constructs the recognition model . 

The learning data provided with the annotation of the Specifically , learner 127 learns features of images which 
positive data is also simply referred to as positive data , and 25 cause an event to occur in the future from the positive data , 
the learning data provided with the annotation of the nega learns features of images which do not cause an event to 
tive data is also simply referred to as negative data . Here , the occur in the future from the negative data , and thereby 
positive data is data that should be recognized by recognizer constructs the recognition model . Learner 127 stores the 
112 , which is described later , as data in which an event constructed recognition model in model storage 128. The 
appears , and the negative data is data that should be recog- 30 constructed recognition model is a recognition model which , 
nized by recognizer 112 as data in which no event appears . when the still image data or moving image data is entered as 

For the similarity judgment of the non - event data and input data , outputs prediction information on occurrence of 
event ata , otation provider 122 presents first data which an event after time when the still image data or moving 
is the still image data or moving image data included in one image data was captured . Recognition information may be 
item of the event data among items of the event data and 35 information indicating whether an event will occur in binary 
which is the still image data or moving image data at a or may be information indicating a degree or probability of 
predetermined time before an event , that is , the still image occurrence of an event by any of 0-100 . 
data or moving image data in which a photographing object Learning by learner 127 is machine learning such as deep 
before the predetermined time appears . In addition , annota learning ( neural network ) , random forest , or genetic pro 
tion provider 122 presents one item of the non - event data 40 gramming . Graph cut or the like can be used for recognition 
among items of the non - event data as second data . When and segmentation of an object in an image . Alternatively , a 
presenting the first data and second data , annotation provider recognizer or the like created by random forest or genetic 
122 transmits the first data and second data to terminal 13 , programming may be used . Also , the recognition model 
has them displayed on display device 131 , and thereby constructed by learner 127 may be a neural network model . 
presents them to the user . Input device 132 subsequently 45 Model storage 128 is a recording medium , such as RAM 
accepts the input of the judgment result by the user as to or a hard disk , for recording data . Model storage 128 stores 
whether the presented first data and second data are similar the recognition model constructed by learner 127. The 
to each other , and then annotation provider 122 receives and recognition model stored in model storage 128 is provided 
obtains the judgment result from terminal 13 . for onboard equipment 110 via controller 129 . 

In other words , when storing the event data and non - event 50 Controller 129 is a control device that controls operations 
data in learning data storage 123 , annotation provider 122 of functions in server 12. Controller 129 includes a com 
( a ) stores the event data as the positive data , ( b ) stores the munication interface that communicates with terminal 13 
non - event data as the positive data if the received judgment and vehicle 11. Controller 129 transmits and receives the 
result indicates that the first data and second data are similar , still image data or moving image data and information 
and ( c ) stores the non - event data as the negative data if the 55 indicating the result of the similarity judgment between 
received judgment result indicates that the first data and annotation provider 122 and terminal 13. Controller 129 
second data are not similar . provides the recognition model stored in model storage 128 
The similarity judgment of the first data and second data for vehicle 11 ( more specifically , onboard equipment 110 ) . 

may be made by the image recognition processing by a Generating and classifying of the still image data or 
computer . The image recognition processing may include a 60 moving image data and provision of the annotation to the 
process of recognizing one or more of the number , a still image data or moving image data will be described 
positional relationship , and an optical flow of moving bodies below in detail . 
appearing in images shown by the first data and second data . FIG . 3 is an explanatory diagram illustrating a first 
When presenting the second data , selected one item of the example of images stored in image data storage 121 in the 

non - event data may be presented by preselecting the one 65 embodiment . Images ( a ) and ( b ) in FIG . 3 are diagrams 
item of the non - event data from the acquired items of the illustrating a positional relationship of vehicles A and B and 
non - event data based on the image recognition processing . person H viewed from sky above . Images ( c ) and ( d ) in FIG . 
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3 are each one example of images taken by the onboard positive data and the non - event data as the negative data 
sensor of vehicle A which photographed ahead of vehicle A when the learning data is created from the event data and 
when vehicle A and the like are in the positional relationship non - event data . 
of images ( a ) and ( b ) in FIG . 3 . However , by learning based on the learning data created 

In image ( a ) in FIG . 3 , vehicle B , which is another 5 by simply setting the event data as the positive data and the 
vehicle , is at a stop in front of vehicle A , which is a running non - event data as the negative data , an appropriate recog 
host vehicle . In front of vehicle B , person H is about to cross nition model may not be constructed . This will be described 
a road from left to right . In this state , a driver of vehicle A below . 
is not aware of presence of person H , and is thinking of For example , in the event data shown in FIG . 3 , image ( c ) 
going through right of vehicle B without decreasing speed . in FIG . 3 indicates a situation in which occurrence of an 

Image ( b ) in FIG . 3 shows a state that advanced by several event is predicted because sudden braking is applied after 
seconds from the state of image ( a ) in FIG . 3. It is the state this . Therefore , it is necessary for image ( c ) in FIG . 3 to be 
in which , when vehicle A is about to go through the right of recognized as an image from which occurrence of an event 
vehicle B , the driver of vehicle A has noticed presence of is predicted in the recognition model created based on the 
person H and applied sudden braking . learning data . On the other hand , image ( c ) in FIG . 4 

Image ( c ) in FIG . 3 is an example of an image of the view indicates a situation in which occurrence of an event is not 
ahead photographed by the onboard sensor of vehicle A in predicted because sudden braking is not applied after this . 
the state of image ( a ) in FIG . 3. The image shows vehicle B Therefore , it is necessary for image ( c ) in FIG . 4 to be 
and also slightly shows the head of person H. 20 recognized as an image from which occurrence of an event 

Image ( d ) in FIG . 3 is an example of an image of the view is not predicted in the recognition model . 
ahead photographed by the onboard sensor of vehicle A in However , image ( c ) in FIG . 3 and image ( c ) in FIG . 4 are 
the state of image ( b ) in FIG . 3. This image shows enlarged the same . If image ( c ) in FIG . 3 is learned as an image from 
vehicle B and also shows an enlarged whole body of person which occurrence of an event is predicted whereas image ( c ) 
H. 25 in FIG . 4 is learned as an image from which occurrence of 

At this time , the onboard sensor of vehicle A has obtained an event is not predicted , conflicting contents are learned 
still image data or moving image data for a predetermined from the same image , and an appropriate recognition model 
time including images ( c ) and ( d ) in FIG . 3. The still image is not constructed . 
data or moving image data is handled as the event data based Annotation provider 122 of the embodiment classifies 
on detection of application of sudden braking in vehicle A by even non - event data into the positive data when the image is 
an acceleration sensor or the like of vehicle A. As a result , similar to the event data . This can avoid the above - described 
vehicle A transmits the still image data or moving image data case where the appropriate recognition model is not con 
as the event data to server 12 . structed . 
FIG . 4 is an explanatory diagram illustrating a second FIG . 5 is a first explanatory diagram of annotation pro 

example of images stored in image data storage 121 in the vision by annotation provider 122 in the embodiment . FIG . 
embodiment . Images ( a ) - ( d ) in FIG . 4 show the same 6 is a first explanatory diagram of an image presented at a 
positional relationship and images as those in FIG . 3 . time of the annotation provision by annotation provider 122 

Image ( a ) in FIG . 4 shows the same positional relationship in the embodiment . 
as image ( a ) in FIG . 3. In this state , the driver of vehicle A 40 As shown in FIG . 5 , annotation provider 122 acquires 
notices presence of person H , and is thinking of decreasing event data 41 which is one of the items of the event data 
the speed to go through the right of vehicle B or stopping as stored in image data storage 121. Also , annotation provider 
necessary . 122 acquires non - event data 42 which is one of the items of 

Image ( b ) in FIG . 4 shows a state that advanced by several the non - event data stored in image data storage 121 . 
seconds from the state of image ( a ) in FIG . 4. It is a state in 45 Annotation provider 122 then transmits event data 41 and 
which the driver of vehicle A is slowly applying the brake . non - event data 42 to terminal 13 via controller 129 , and 

Image ( c ) in FIG . 4 shows the same image as image ( c ) causes display device 131 to display them ( see FIG . 6 ) . 
in FIG . 3 . Display device 131 displays button images 51 and 52 for 

Image ( d ) in FIG . 4 is an example of an image of the view accepting a judgment result by the user as to whether event 
ahead photographed by the onboard sensor of vehicle A in 50 data 41 and non - event data 42 are similar to each other . At 
the state of image ( b ) in FIG . 4. The image shows vehicle B this time , display device 131 may display image 53 includ 
and also shows the whole body of person H. However , the ing a character string asking the user whether the displayed 
size of the image of person H shown in image ( d ) in FIG . 4 two images are similar . When an operation on button image 
is smaller than the size of the image of person H shown in 51 or 52 is performed based on the similarity judgment by 
image ( d ) in FIG . 3. That is because distance from vehicle 55 the user , annotation provider 122 accepts operation data via 
A to person H is larger in images ( b ) and ( d ) in FIG . 4 . controller 129. If button image 51 is operated , the operation 

At this time , the onboard sensor of vehicle A has obtained data is “ similar , ” and if button image 52 is operated , the 
still image data or moving image data for the predetermined operation data is “ not similar . ” 
time including images ( c ) and ( d ) in FIG . 4. Because it is not Description will be continued for the case where the 
detected by the acceleration sensor or the like of vehicle A 60 operation data is “ not similar . ” 
that vehicle A has applied sudden braking , the still image When the operation data is “ not similar , ” annotation 
data or moving image data is handled as the non - event data . provider 122 provides non - event data 42 with annotation of 
Therefore , vehicle A transmits the still image data or moving the negative data and stores it in learning data storage 123 . 
image data as the non - event data to server 12 . In other words , annotation provider 122 stores non - event 

Server 12 creates the learning data from the event data and 65 data 42 as negative data 44 in learning data storage 123. In 
non - event data obtained as described above . Generally , the addition , annotation provider 122 provides event data 41 
learning data is created by setting the event data as the with annotation of the positive data and stores it in learning 
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data storage 123. In other words , annotation provider 122 words , annotation provider 122 stores event data 71 as 
stores event data 41 as positive data 43 in learning data negative data 73 in learning data storage 123 . 
storage 123 . On the other hand , if the result of the judgment by the user 
Next , description will be made for the case where the indicates that an event actually appears in event data 71 , 

operation data is " similar . ” 5 annotation provider 122 provides event data 71 with anno 
FIG . 7 is a second explanatory diagram of the annotation tation of the positive data and stores it in learning data 

provision by annotation provider 122 in the embodiment . storage 123 in the same manner as event data 41 in FIG . 5 . 
As shown in FIG . 7 , when the operation data is “ similar , ” Learning is performed by learner 127 using the learning 

annotation provider 122 provides non - event data 62 with data stored in learning data storage 123 in this way , and a 
annotation of the positive data and stores it in learning data 10 recognition model generated as a result is stored in model 
storage 123. In other words , annotation provider 122 stores storage 128 . 

Next , onboard equipment 110 that makes the risk predic non - event data 62 as positive data 64 in learning data storage tion and vehicle 11 equipped with onboard equipment 110 123. Regarding event data 61 , in the same manner as the will be described . above - described “ similar , ” annotation provider 122 provides FIG . 10 is a block diagram illustrating a functional 
it with annotation of the positive data and stores it in configuration of vehicle 11 . learning data storage 123 . As shown in FIG . 10 , vehicle 11 includes onboard equip 

In this way , the event data shown in FIG . 3 and the ment 110 and vehicle driving mechanism 115 . 
non - event data shown in FIG . 4 are both stored as the Onboard equipment 110 includes camera 111 , recognizer 
positive data in learning data storage 123. Then , both of the 20 112 , presentation device 113 , and vehicle control device 114 . 
data are appropriately learned as images from which occur Camera 111 is mounted on vehicle 11 so as to photograph 
rence of an event is predicted . surroundings of vehicle 11. Specifically , camera 111 is 

The above description shows an example in which anno mounted on vehicle 11 at a position and orientation where 
tation provider 122 determines whether non - event data 42 or camera 111 can photograph the view ahead of vehicle 11 . 
62 is either the negative data or positive data based on 25 When photographing the view ahead of vehicle 11 , camera 
one - time similarity judgment of event data 41 or 61 and 111 outputs , to recognizer 112 , a photographic image which 
non - event data 42 or 62. However , annotation provider 122 is an image generated by the photographing . 
may determine whether the non - event data is either the Recognizer 112 acquires and holds the recognition model 
negative data or positive data in consideration of the simi from server 12 via network N. Here , the recognition model 
larity judgments by a plurality of different users in a com- 30 acquired by recognizer 112 is a recognition model for 
prehensive manner . For example , if a predetermined degree predicting occurrence of an event that may occur after an 
( for example , about 70 % -80 % ) or more of the plurality of image is taken based on the image taken by the vehicle . 
the users judge that they are similar , a result of the similarity Recognizer 112 acquires the photographic image which is an 
judgment may be determined to be similar , and otherwise , image generated by photographing the view ahead of vehicle 
the result of the similarity judgment may be determined to 35 11 by camera 111 mounted on vehicle 11. Then , recognizer 
be not similar . 112 enters the photographic image as input data into the 

It is also arbitrary which item of the event data among the recognition model , thereby detects whether an event will 
items of the event data and which item of the non - event data occur after taking the photographic image , and generates 
among the items of the non - event data are presented to the prediction information . The prediction information is infor 

40 mation indicating whether an event will occur after a current 
Annotation provider 122 may provide the event data with time point . Recognizer 112 outputs the generated prediction 

annotation of the negative data . This is processing to be information to presentation device 113 and vehicle control 
performed when no event actually appears in the event data . device 114. The prediction information is , for example , an 
This processing will be described below . image or a sound indicating that an event may occur 
FIG . 8 is a third explanatory diagram of the annotation 45 hereafter by characters or drawings . 

provision by annotation provider 122 in the embodiment . Presentation device 113 is a presentation device that 
FIG . 9 is a second explanatory diagram of an image pre presents information , and includes , for example , a display 
sented at a time of the annotation provision by annotation device such as a liquid crystal display or an organic EL 
provider 122 in the embodiment . display , or a sound output device such as a speaker . Here , a 
As shown in FIG . 8 , annotation provider 122 acquires 50 case where presentation device 113 is a display device will 

event data 71 which is one item of the items of the event data be described as an example . 
stored in image data storage 121 . On acquiring the prediction information from recognizer 

Annotation provider 122 then transmits event data 71 to 112 , presentation device 113 displays the prediction infor 
terminal 13 via controller 129 and causes display device 131 mation as an image , and presents it to the driver of vehicle 
to display it ( see FIG.9 ) . Display device 131 displays button 55 11 . 
images 81 and 82 for accepting a judgment result as to Vehicle control device 114 is a control device that controls 
whether an event actually appears in event data 71. At this driving of vehicle 11 , especially acceleration and decelera 
time , display device 131 may display image 83 including a tion of vehicle 11. On acquiring the prediction information 
character string asking the user whether an event actually from recognizer 112 , vehicle control device 114 performs 
appears in displayed event data 71. When an operation on 60 control , for example , to decelerate vehicle 11 based on the 
button image 81 or 82 is performed based on a judgment by prediction information . Control of driving of vehicle 11 is 
the user , annotation provider 122 accepts operation data via performed by vehicle driving mechanism 115 . 
controller 129 . Vehicle driving mechanism 115 is a control device that 

If the result of the judgment by the user indicates that no controls driving of vehicle 11. Vehicle driving mechanism 
event actually appears in event data 71 , annotation provider 65 115 controls , under control from vehicle control device 114 , 
122 provides event data 71 with annotation of the negative driving of vehicle 11 , specifically , acceleration and decel 
data and stores it in learning data storage 123. In other eration , steering , and the like . 

user . 
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Processing performed by risk prediction system 1 config In step S207 , annotation provider 122 provides the event 
ured as described above will be described . data with annotation of the positive data and stores it in 

FIG . 11 is a flowchart illustrating classification processing learning data storage 123 . 
of the still image data or moving image data in the embodi In step S211 , annotation provider 122 provides the non 
ment . This processing is performed by the onboard equip- 5 event data with annotation of the negative data and stores it 
ment , for example , every predetermined time ( for example , in learning data storage 123. Upon completion of step S211 , 
20 seconds ) . the series of processing ends . 
As shown in FIG . 11 , in step S101 , the onboard equipment Execution order of steps S202 and S203 may be reversed , 

acquires the still image data or moving image data by the or may be done concurrently . 
onboard sensor . The still image data or moving image data FIG . 13 is a flowchart illustrating processing related to a 
is , for example , moving image data having a time length of risk prediction method performed by onboard equipment 

110 in the embodiment . a predetermined time . Here , the onboard equipment is not As shown in FIG . 13 , in step S301 , camera 111 of onboard limited to onboard equipment 110 of vehicle 11 equipped equipment 110 generates a photographic image by photo 
with recognizes 112 that makes the risk prediction . At this 15 graphing . 
time , the onboard equipment may acquire acceleration data In step S302 , recognizer 112 enters the photographic 
and the like of the vehicle equipped with the onboard image generated by camera 111 in step S301 as input data 
equipment into a recognition model . 

In step $ 102 , the onboard equipment determines whether In step S303 , recognizer 112 obtains information output 
to set the acquired still image data or moving image data as 20 by entering the photographic image into the recognition 
the event data . This determination may be made by image model in step S302 . The information output from the rec 
recognition processing targeted for the still image data or ognition model includes prediction information indicating 
moving image data itself , or may be made by detecting whether an event will occur after the photographic image 
application of sudden braking or execution of sudden steer that was entered into the recognition model in step S302 . 
ing based on the acceleration data of the vehicle when the 25 Recognizer 112 obtains the information output from the 
still image data or moving image data is acquired . If it is recognition model and thereby obtains the prediction infor 
determined that the acquired still image data or moving mation indicating whether an event will occur after the 
image data is set as the event data , the processing proceeds photographic image . 
to step S103 , and otherwise , the processing proceeds to step In step 304 , onboard equipment 110 uses the prediction 
S111 . 30 information obtained in step S303 to present an image 

In step S103 , the onboard equipment transmits the still including the prediction information or control vehicle 11 . 
image data or moving image data acquired in step S101 as By doing so , in risk prediction system 1 , using the 
the event data to server 12. Server 12 stores the received still recognition model related to the risk prediction generated by 
image data or moving image data as the event data in image machine learning by server 12 , onboard equipment 110 can 
data storage 121 . 35 detect the risk prediction related to travelling of vehicle 11 

In step S111 , the onboard equipment transmits the still with higher accuracy . 
image data or moving image data acquired in step S101 as As described above , according to the risk prediction 
the non - event data to server 12. Server 12 stores the received method in this embodiment , the data similar to the event data 
still image data or moving image data as the non - event data of the non - event data is used for learning as positive data . In 
in image data storage 121 . 40 the related art , because non - event data is uniformly used for 
FIG . 12 is a flowchart illustrating generation processing learning as negative data , data similar to event data of 

of the learning data in the embodiment . non - event data is used for learning as negative data . In that 
As shown in FIG . 12 , in step S201 , annotation provider case , if one of the event data and the non - event data that are 

122 acquires the event data and non - event data from image similar to each other is learned as positive data , and the other 
data storage 121 . 45 is learned as the negative data , a recognition model gener 

In step S202 , annotation provider 122 transmits the still ated by learning may become inappropriate . Therefore , 
image data or moving image data at a predetermined time when the event data and the non - event data are similar to 
before an event included in the event data acquired in step each other , by learning both as the positive data , it is possible 
S201 to terminal 13 , and has display device 131 display it . to avoid the recognition model becoming inappropriate , and 
The still image data or moving image data is also referred to 50 obtain the appropriate recognition model . According to a 
as first data . learning data creation method according to one aspect of the 

In step S203 , annotation provider 122 transmits the non present disclosure , by learning based on the learning data 
event data acquired in step S201 to terminal 13 , and has created in this way , it is possible to appropriately predict risk 
display device 131 display it . The non - event data is also events including an accident or incident that will occur in the 
referred to as second data . 55 future . 

In step S204 , annotation provider 122 acquires a judg Furthermore , by using the reaction time as the predeter 
ment result of the user as to whether the first data and second mined time , it is possible to appropriately predict risk events 
data are similar from terminal 13 . including an accident or incident that will occur in the future 

In step S205 , it is determined whether or not the result of more easily 
the similarity judgment acquired in step S204 indicates that 60 Furthermore , by using the reaction time and the process 
they are similar . If it indicates that they are similar ( Yes in ing time of the risk prediction device as the predetermined 
step S205 ) , the processing proceeds to step S206 , and time , it is possible to appropriately predict risk events 
otherwise ( No in step S205 ) , the processing proceeds to step including an accident or incident that will occur in the future 
S211 . more easily . 

In step S206 , annotation provider 122 provides the non- 65 According to the above aspect , by creating the learning 
event data with annotation of the positive data and stores it data using the moving image data as the event data and the 
in learning data storage 123 . non - event data , it is possible to more accurately learn 
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features of the event data and features of the non - event data . Furthermore , the still image data or the moving image 
As a result , it is possible to appropriately predict risk events data including an opposite direction from a direction of 
including an accident or incident that will occur in the sudden steering included in the wide - angle still image data 
future . or moving image data is classified into the event data . When 

Furthermore , by using the moving image data as the first 5 sudden steering is performed , there is a possibility that some 
data , it possible to more accurately make a similarity object or the like may exist in the direction opposite from the 
judgment with second data which is the non - event data . As direction of steering . Therefore , by learning the direction of 
a result , it is possible to appropriately predict risk events the object as the event data , it is possible to appropriately 
including an accident or incident that will occur in the learn and predict a risk event . 
future . Furthermore , a horizontal width of an image to be made 

Furthermore , the event data in which it is determined that into the event data can be adjusted in accordance with a 
width of a driver's field of view which varies according to no event actually appears is learned as the negative data . speed of the vehicle . Therefore , it is possible to appropri This can make the recognition model more appropriate , and 

as a result , it is possible to appropriately predict risk events 15 data or the moving image data of which width changes based ately learn and predict a risk event by using the still image 
including an accident or incident that will occur in the on a change in the width of the field of view of the driver in future . the vehicle as the event data . 

Furthermore , the similarity judgment between a first Furthermore , the horizontal width of an image to be made image and a second image is automatically made by image into the event data can be adjusted in accordance with the 
recognition processing . This can make the similarity judg- 20 width of the driver's field of view which varies according to 
ment in accordance with certain standards without manual speed of the vehicle . It is because , generally , if speed of the 
intervention . As a result , it is possible to appropriately vehicle is high , the field of view of the driver in the vehicle 
predict risk events including an accident or incident that will becomes narrower , and an event is included in the narrowed 
occur in the future . field of view . Therefore , in consideration of a fact that the 
Furthermore , by recognizing the number , the positional 25 field of view of the driver in the vehicle becomes narrower 

relationship , or the optical flow of moving bodies as image as speed of the vehicle is higher , it is possible to appropri 
recognition processing , it is possible to appropriately predict ately learn and predict a risk event by using the still image 
risk events such as an accident or incident that will occur in data or the moving image data of which horizontal width 
the future based on more specific recognition processing . changes as the event data . 

Furthermore , by obtaining the event data and the non- 30 
event data by classifying images obtained by the onboard Variation of Embodiment 
sensor , it is possible to more easily appropriately predict risk 
events including an accident or incident that will occur in the In this vari on , a variation of part or all of risk prediction 
future . system 1 or the like of the embodiment will be described . 

Furthermore , it is possible to classify the event data based 35 However , risk prediction system 1 and the like are not 
on collision of a body ( for example , another vehicle , a limited to the following description . 
person , etc. ) with the vehicle or a body suddenly coming FIG . 14 is a flowchart illustrating a risk prediction learn 
close . By more easily classifying the still image data or the ing method according to the variation . 
moving image data obtained by the onboard sensor into the As shown in FIG . 14 , a leaning method for risk prediction 
event data in this way , as a result , it is possible to appro- 40 by a risk prediction device according to the variation 
priately predict risk events including an accident or incident acquires learning data created according to the above 
that will occur in the future . described learning data creation method ( S401 ) , learns fea 

Furthermore , the event data can be classified based on tures of positive data and negative data included in the 
sudden braking or sudden steering in the vehicle . By more learning data based on the acquired learning data , and 
easily classifying the still image data or the moving image 45 thereby constructs a recognition model ( S402 ) . 
data obtained by the onboard sensor into the event data in FIG . 15 is a block diagram illustrating learning device 200 
this way , as a result , it is possible to appropriately predict according to the variation . 
risk events including an accident or incident that will occur As shown in FIG . 15 , learning device 200 for the risk 
in the future . prediction by the risk prediction device according to the 

Furthermore , an image is classified into the non - event 50 variation includes learning data acquirer 201 that acquires 
data if the danger signal is received by the inter - vehicle the learning data created according to the above - described 
communication . This is for excluding still image data or learning data creation method and learner 202 that con 
moving image data from a learning object because there is structs , using the acquired learning data , a recognition model 
a possibility of being unable to obtain information on risk by learning features of each of positive data and negative 
prediction from the still image data or moving image data , 55 data included in the learning data . 
if the danger signal is received by the inter - vehicle commu FIG . 16 is a flowchart illustrating a risk prediction method 
nication , even if sudden braking is applied or sudden steer according to the variation . 
ing is performed in the vehicle . As shown in FIG . 16 , the risk prediction method accord 

Furthermore , when sudden braking in the vehicle is ing to the variation acquires still image data or moving 
applied , the still image data or the moving image data 60 image data captured by an onboard sensor installed on a 
including a travel direction of the vehicle included in the vehicle ( S501 ) , and outputs prediction information on occur 
wide - angle still image data or moving image data is classi rence of an event after time when the still image data or 
fied into the event data . When sudden braking is applied , moving image data is captured , wherein the prediction 
there is a possibility that some object or the like may exist information is output by entering the acquired still image 
in the travel direction of the vehicle . Therefore , by learning 65 data or moving image data as input data into the recognition 
the direction of the object as the event data , it is possible to model constructed by the above - described learning method 
appropriately learn and predict a risk event . ( S502 ) . 
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FIG . 17 is a block diagram illustrating risk prediction based on the exemplary embodiment , the present disclosure 
device 300 according to the variation . is not limited to the embodiment . As long as not deviating 
As shown in FIG . 17 , risk prediction device 300 accord from the essence of the present disclosure , forms obtained 

ing to the variation includes photographic image acquirer by applying various modifications to the exemplary embodi 
301 that acquires the still image data or moving image data 5 ment conceivable by those skilled in the art , and forms 
captured by the onboard sensor installed on the vehicle and obtained by combining constituents in different embodi 
recognizes 302 that outputs the prediction information on ments may be included in the one or more aspects . 
occurrence of an event after time when the still image data 
or moving image data is captured , wherein the prediction INDUSTRIAL APPLICABILITY 
information is output by entering the acquired still image 10 
data or moving image data as the input data into the The present disclosure can be used for a learning data 
recognition model constructed by above - described learning creation method of creating learning data for appropriately 
device 200 . predicting risk events including an accident or incident that 

It should be noted that in the foregoing exemplary will occur in the future . More specifically , it can be used for 
embodiment , the respective structural components may be 15 a control device or the like mounted on a self - driving 
implemented using dedicated hardware or by execution of a vehicle . 
software program suited to the respective structural compo What is claimed is : 
nents . The respective structural components may be imple 1. A learning data creation method for creating , by a 
mented by way of a program executing unit such as a CPU computer , learning data for risk prediction including positive 
or a processor reading out and executing a software program 20 data and negative data , the learning data creation method 
recorded on a recording medium such as a hard disk or a comprising : 
semiconductor memory . Here , the software for implement acquiring one of items of still image data and items of 
ing the risk prediction device according to the above moving image data as items of event data in each of 
described exemplary embodiment is a program as described which an event that is one of an accident and an 
below . incident appears and items of non - event data in each of 

Specifically , this program causes a computer to execute a which no event appears ; 
learning data creation method for creating , by a computer , presenting first data which is one of still image data and 
learning data for risk prediction including positive data and moving image data that is of a predetermined time 
negative data , the learning data creation method includes : before the event and included in one item of event data 
acquiring one of items of still image data and items of 30 of the items of event data acquired ; 
moving image data as items of event data in each of which presenting one item of non - event data of the items of 
an event that is one of an accident and an incident appears non - event data acquired , as second data ; 
and items of non - event data in each of which no event receiving a judgment result as to whether the first data and 
appears ; presenting first data which is one of still image data the second data are similar ; and 
and moving image data that is of a predetermined time 35 storing the event data and the non - event data in a storage 
before the event and included in one item of event data of the device to create the learning data , wherein 
items of event data acquired ; presenting one item of non in the storing : 
event data of the items of non - event data acquired , as second ( a ) the event data is stored as the positive data ; 
data ; receiving a judgment result as to whether the first data ( b ) the non - event data is stored as the positive data if the 
and the second data are similar ; and storing the event data 40 judgment result received indicates that the first data and 
and the non - event data in a storage device to create the the second data are similar ; and 
learning data , wherein in the storing : ( a ) the event data is ( c ) the non - event data is stored as the negative data if the 
stored as the positive data ; ( b ) the non - event data is stored judgment result received indicates that the first data and 
as the positive data if the judgment result received indicates the second data are not similar . 
that the first data and the second data are similar ; and ( c ) the 45 2. The learning data creation method according to claim 
non - event data is stored as the negative data if the judgment 1 , wherein 
result received indicates that the first data and the second the predetermined time is determined based on a reaction 
data are not similar . time which is a time from when a driver of a vehicle 

Furthermore , the program causes a computer to execute a recognizes a danger to when the driver takes braking 
learning method for risk prediction by a risk prediction 50 measures for the vehicle . 
device , including : acquiring learning data created according 3. The learning data creation method according to claim 
to the learning data creation method according to claim 1 ; 2 , wherein 
and learning features of the positive data and the negative the predetermined time is determined further based on a 
data included in the learning data based on the learning data processing time of a risk prevention device that per 
acquired , to construct a recognition model . forms processing of the risk prediction . 

Furthermore , the program causes a computer to execute a 4. The learning data creation method according to claim 
risk prediction method including : acquiring one of still 1 , wherein 
image data and moving image data captured by an onboard each of the items of event data is moving image data , and 
sensor installed on a vehicle ; and outputting prediction each of the items of non - event data is moving image data . 
information on occurrence of an event after time when the 60 5. The learning data creation method according to claim 
one of the still image data and the moving image data is 1 , wherein 
captured , the prediction information being output by enter the first data is moving image data . 
ing the one of the still image data and the moving image data 6. The learning data creation method according to claim 
acquired as input data into the recognition model con 1 , wherein 
structed according to the above - described learning method . 65 in the receiving 
Although a learning data creation method and the like a judgment result as to whether an event actually appears 

according to one or more aspects have been described above in the event data is further received ; and 

55 
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in the storing , data and moving image data in which the view ahead of 
the event data is stored as the negative data if the the vehicle appears , out of the wide - angle still image 
judgment result received indicates that no event actu data and the wide - angle moving image data , is classi 
ally appears in the event data . fied into event data . 

7. The learning data creation method according to claim 5 13. The learning data creation method according to claim 
1 , wherein 9 , wherein 

in the receiving , the one item of the one of the still image data and the 
a judgment result by image recognition processing as to moving image data is one of wide - angle still image data 

whether the first data and the second data are similar is and wide - angle moving image data in which a view 
received . ahead of the vehicle appears , and 

8. The learning data creation method according to claim in the classifying , 
7 , wherein if it is determined from acceleration data of the vehicle 

the image recognition processing includes processing of that sudden steering to one of left and right of the 
recognizing at least one of a total number , a positional vehicle is performed when the wide - angle still image 
relationship , and an optical flow of moving bodies 15 data and the wide - angle moving image data which is 
appearing in an image shown by the first data and the the one item of the one of the still image data and the 
second data . moving image data is captured by the onboard sensor , 

9. The learning data creation method according to claim one of still image data and moving image data in which 
1 , further comprising : the other of the left and right of the vehicle appears , out 

classifying each item of one of the items of still image 20 of the wide - angle still image data and the wide - angle 
data and the items of moving image data generated by moving image data , is classified into event data . 
photographing with an onboard sensor installed on a 14. The learning data creation method according to claim 
vehicle into one of event data and non - event data to 12 , wherein 
acquire the items of event data and the items of in the classifying , 
non - event data , wherein a horizontal size of one of the still image data and the 

in the classifying , moving image data classified into the event data out of 
if one of an event in which a body collides with the the wide - angle still image data and the wide - angle 

vehicle and an event in which a body suddenly comes moving image data is determined based on speed of the 
close is recognized by image recognition processing vehicle when the one image is captured . 
when one item of one of the still image data and the 30 15. The learning data creation method according to claim 
moving image data is captured by the onboard sensor , 12 , wherein 
the one item of the one of the still image data and the in the classifying , 
moving image data is classified into event data . a horizontal size of one of the still image data and the 

10. The learning data creation method according to claim moving image data classified into the event data out of 
9 , wherein the wide - angle still image data and the wide - angle 

in the classifying moving image data is smaller as speed of the vehicle 
if one of an event in which sudden braking is applied in when the one image is captured is higher . 

the vehicle and an event in which sudden steering is 16. The learning data creation method according to claim 
performed in the vehicle is determined from accelera 1 , wherein 
tion data of the vehicle when the one item of the one of 40 in the presenting of the second data , 
the still image data and the moving image data is the one item of non - event data is preselected based on 
captured by the onboard sensor , the one item of the one image recognition processing from the items of non 
of the still image data and the moving image data is event data acquired to present the one item of non 
classified into event data . event data selected . 

11. The learning data creation method according to claim 45 17. A learning method for risk prediction by a risk 
9 , wherein prediction device , the learning method comprising : 

in the classifying , acquiring learning data created according to the learning 
when the vehicle receives a danger signal by inter - vehicle data creation method according to claim 1 ; and 

communication even if one of an event in which sudden learning features of the positive data and the negative data 
braking is applied in the vehicle and an event in which 50 included in the learning data based on the learning data 
sudden steering is performed in the vehicle is deter acquired , to construct a recognition model . 
mined , the one item of the one of the still image data 18. A risk prediction method , comprising : 
and the moving image data is classified into non - event acquiring one of still image data and moving image data 
data . captured by an onboard sensor installed on a vehicle ; 

12. The learning data creation method according to claim 55 and 
9 , wherein outputting prediction information on occurrence of an 

the one item of the one of the still image data and the event after time when the one of the still image data and 
moving image data is one of wide - angle still image data the moving image data is captured , the prediction 
and wide - angle moving image data in which a view information being output by entering the one of the still 
ahead of the vehicle appears , and image data and the moving image data acquired as 

in the classifying , input data into the recognition model constructed 
if it is determined from acceleration data of the vehicle according to the learning method according to claim 

that sudden braking is applied in the vehicle when the 17 . 
one of the wide - angle still image data and the wide 19. A learning data creation device for creating , by a 
angle moving image data which is the one item of the 65 computer , learning data for risk prediction including positive 
one of the still image data and the moving image data data and negative data , the learning data creation device 
is captured by the onboard sensor , one of still image comprising : 

35 
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a learning data acquirer that acquires one of items of still a learner that learns features of each of the positive data 
image data and items moving image data as items of and the negative data included in the learning data by 
event data in each of which an event that is one of an using the learning data acquired , to construct a recog 
accident and an incident appears and items of non nition model . 
event data in each of which no event appears ; and 21. A risk prediction device , comprising : 

a photographic image acquirer that acquires one of still an annotation provider that presents first data that is one image data and moving image data captured by an of still image data and moving image data that is of a onboard sensor installed on a vehicle ; and predetermined time before an event and included in one a recognizes that outputs prediction information on occur 
item of event data of the items of event data acquired , rence of an event after time when the one of the still 
presents one item of non - event data of the items of image data and the moving image data is captured , the 
non - event data acquired , as second data , receives a prediction information being output by entering the one 
judgment result as to whether the first data and the of the still image data and the moving image data 
second data are similar , and stores the first data and the acquired , as input data , into the recognition model 
second data in a storage device to create the learning constructed by the learning device according to claim 
data , wherein 20 . 

the annotation provider , during the storing , 22. A non - transitory computer - readable recording 
( a ) stores the event data as the positive data , medium having a computer program recorded thereon for 
( b ) stores the non - event data as the positive data if the causing a computer to execute the learning data creation 
judgment result received indicates that the first data and 20 method according to claim 1 . 
the second data are similar , and 23. A non - transitory computer - readable recording 

( c ) stores the non - event data as the negative data if the medium having a computer program recorded thereon for 
judgment result received indicates that the first data and causing a computer to execute the learning method accord 
the second data are not similar . ing to claim 17 . 

20. A learning device for risk prediction by a risk predic- 25 24. A non - transitory computer - readable recording 
tion device , the learning device comprising : medium having a computer program recorded thereon for 

a learning data acquirer that acquires learning data created causing a computer to execute the risk prediction method 
by the learning data creation device according to claim according to claim 18 . 
19 ; and 
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